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Abstract. The polymorphic study of table grapes was performed on ten varieties provided 
from two resorts grapevine: S.D.E. Cluj and S.D.E. Iaşi. To achieve this study on grape varieties we 
used RAPD method. Genetic diversity and relationships between individuals was evaluation on the 
basis of presence or absence of bands resulting specific genetic fingerprinting. In this purpose we 
tested a total of 22 RAPD primers only 12 were polymorph. We made two rehearsals for each primer, 
taking into account only visible bands presents in the two rehearsals. The fragments resulted by 
amplification with polymorph primers have a lengths between 200 and 1500 bp. Notation of bands has 
been made by reference to DNA marker with 1 the presence of bands and with 0 the absence of bands. 
On the basis of these results dendrogram was constructed. 
 




The paleontologycal research demonstrated that grapes existed since ancient times. 
Many varieties have spread in different countries and regions of the world, thus appearing 
selections and clones similar to each other (Tardea et al., 2003). In time, the methodology 
used for the varieties characterization has continuously improved, as new knowledge and 
advances in other areas accumulated. 
Some recently developed DNA PCR-based technologies off r an objective method for 
grapevine cultivars characterization. The improvement of DNA analysis based methods, such 
as RAPD (Grando et al., 1995), AFLP (Vos et al., 1995) and SSR (Bowers et al., 1997) opened 
new possibilities for genotype characterization andcomparison, irrespective of environmental 
factors and phenotype. Using PCR based techniques allowed the polymorphism detection in 
randomized or specific loci (RAPD, AFLP) along the g nome (SSR). Using DNA markers 
increased the huge potential for characterization of cultivated varieties and their descendents 
(Faria et al., 2000). 
 
MATERIALS AND METHODS 
 
Biological material used for analysis consists in te varieties of grape vines provided 
from Experimental and Didactic Station USAMV Cluj-Napoca and Experimental and 
Didactic Station USAMV Iasi. Young leaves have been harvested in spring and kept in 
refrigerate at –80oC. Subsequently DNA has been isolated directly from dried leaves 
according Lodhy et al., (1994) improved by Pop et al., (2003). Approximately 0,5 g of leaves 
were crushed in liquid nitrogen until obtaining a fine powder. The resulting powder was 
transferred into 700 µl of extraction buffer (2% CTAB, 1,4M NaCl, 10mM Tris-HCl, pH 8,2 
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mM, EDTA and 2% beta-mercaptoethanol). After this, the samples were incubated in a water 
bath at 65 ºC during at least 60 min. One volume of chloroform:isoamil alcohol (24:1) was 
added and the microtubes were centrifuged at 11000 RPM for 15 min. The resulting 
supernatant was transferred into a clean microtube and 2 volumes of aqueous solution NaCl 
5M were added. After homogenization, 2 volumes of ice-cold absolute ethanol were added 
and the tubes were incubated at -20ºC for at least 30 min. The tubes were then centrifuged 3 
min at 3000RPM and afterwards 5 min at 10000 RPM. After the liquid phase was discarded, 
700 microlitres of ice alcohol ethlic were added. The tubes were centrifuged 5 min at 10000 
RPM. The liquid phase was discarded and the resulting pellet was vacuum-dried at room 
temperature. Finally, the pellet was resuspended with 50 microlitres of TE that contains 20 µg 
mL-1 RNA-se. 
DNA cuantification. After extraction, the quality and quantity of DNA was measured 
with the ND-1000 Spectophotometer using NanoDrop program. This device performs 
absorption measurements at wavelengths of λ=260 nm, λ=280 nm and λ=230 nm, being able 
to display not only extensions of absorption, but also the concentration of the DNA sample. 
The DNA is considered pure enough, if the ratio of the two readings, respectively 
A260/A280, has values ranging between 1.7 and 2.0. Values less than 1.7 indicate protein 
contamination and the highest value, 2.0 indicate the presence of other contaminants. 
Reaction mixture for RAPD primers. Reaction mixture was prepared on ice, in the 
laminar flow hood under sterile conditions to avoid DNA contamination. 
PCR Mastermix (Promega) used for amplification has t e following composition: 
- 0.05 units/microlitter Taq DNA polymerase 
- 4mM MgCl2 
- 0.4 mM dATP, 0.4 mM dCTP, 0.4 mM dGTP, 0.4 mM dTTP 
The total reaction mixture volume was of 25 microliters: 12.5 microliters PCR master 
mix, 1 µl forward primer, 1 µl reverse primer solution 10 mM, 2 µl DNA matrix and 8.5 
microliters nuclease free water (supplied together with mastermix PCR). The amplification 
was performed using the Thermocycler (Corbett Research) equipment according to the 
following program: 
- 3 minutes at 95oC- predenaturation 
- 1 minut at 93oC- denaturation                           
- 1 minut at 34oC- fixing of primers 
- 1 minut at72oC- extension 
- 10 minutes at 72oC- final extension 
To amplify the DNA samples, 22 primers were used (Tab. 1), of which only 12 were 
polymorph. Reaction products migrated in the horizontal agarose gel electrophoresis tank 
(1.4%) using a voltage of 80 V during two hours period. Subsequently, the gels were stained 
with ethidium bromide. The amplification products were visualized under UV light using the 
BioSpectrumAC Imaging System.  
Image acquisition was performed using the VisionWorksLS program. 
Of the 22 primers used to amplify DNA samples, only 11 generated polymorphic 
RAPD profiles. Resulting fragments had a length ranging between 200 and 1500 bp. In the 
agarose gel the samples were noted, always the same, as the following: Ca (Cardinal), CN 
(Coarnă Neagră), V (Victoria), TC (Timpuriu de Cluj), PC (Muscat Perla de Csaba), CA 








The polymorphic RAPD primers used for DNA amplification 
 
No. Crt. Primer Sequence (5`-3`) 
1. OPB 09 TGGGGGACTC 
2 OPB 17 AGGGAACGAG 
3 OPB 18 CCACAGCAGT 
4 OPH 12 ACGCGCATGT 
5 OPAB 11 GTGCGCAATG 
6 OPC 14 TGCGTGCTTG 
7 OPD 16 AGGGCGTAAG 
8 OPD 19 CTGGGGACTT 
9 OPD 20 ACCCGGTCAC 
10 OPE 14 TGCGGCTGAG 
11 OPF 16 GGAGTACTGG 
12 Mic 07 TGTCTGGGTG 
 
 
RESULTS AND DISCUSSION 
 
Fig. 1 presents the amplification products obtained with primer OPC 14 for the tenth 




Fig. 1. The amplification products obtaind with OPC14 primer for the grape varieties from S.D.E. Cluj 
 
For the statistical analysis of images were taken in consideration only bands with a 
higher brightness. The bands were detected using the Total Lab 100 TL program. This 
program sets the size of DNA fragments by comparing them with standard DNA (DNA 
Ladder100pb).  
After comparison with standard DNA, the size of each mplified fragment was set. 
The presence of a band was noted with 1 and the absence was noted with 0. Based on these 
results the binary matrix was obtained. Subsequently, the binary matrix was used to calculate 
genetic distances, based on which the dendrogram drwing was made. 
Close genetics between the ten grape varieties examined, based on genetic distances 
matrix and Neighbor Joining Tree algorithm are shown in figure 2 as a dendrogram. 
The dendogram highlighted two main groups, A and B. The first group includes 
Coarna Alba and Coarna Neagra varieties, these varieties being also in the same group 
considering ampelographic terms. Group B includes Victoria Cardinal, Cetatuia, Timpriu de 
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Cluj, Musat Pearl of Csaba, Napoca varieties. Victor a variety is obtained by crossing 
Cardinal and Afuz Ali varieties. Timpuriu de Cluj and Cetatuia varieties have a common 
parent, so their location in the same group confirms this. At a greater distance are Chasselas 
dore and Muscat Hamburg varieties. Group A also includes other subgroups such as the one 




























DNA extraction from wine is difficult due to the presence of polyphenols and 
poliglucides in large quantity. 
From the gel analysis was observed that there were no differences between the origins 
of the same variety. This may be explained by the fact that grapes often multiply vegetative 
by grafting, varieties being multiplied in resorts or research centres where their origin is 
rigorously controlled. 
Considering amphelographic terms, Coarna Alba and Coarna Neagra varieties belong 
to the same sort group having similar phenotypic features. Close genetics obtained by RAPD 
analysis confirms this, these varieties being placed on the same branch of the dendrogram. 
Victoria variety has one parent being Cardinal variety and so they are very close 
according to the dendrogram from a molecular point f view.  
Cetatuia and Timpuriu de Cluj varieties have a commn parent and according the 
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